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Abstract 
With the economic development, the demond for energy is growing in China, and the traditional non-renewable 
energy makes the energy transformation is imminent.In this paper, based on the fully understanding of our existing 
energy structure, and from the perspective of supply and demand, the author analysis the changes in the structure of 
future energy and gives the suggestion.The paper argues that China's energy structure will gradually turn to be 
comprehensive and diverse, but the cost and market constraints will obstruct the promotion of renewable energy 
sources.Therefore, the traditional high-carbon energy is still the main form of domestic energy consumptionin a very 
long period of time.Only by improving technology and using of the macro-control can reduce the costs and regulate 
the import and export, which can achieve sustainable development of changing from a high-carbon energy to low 
carbon. 
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1. Introduction 
China has utilized traditional energy sources  a lot such as oil, coal which is greatly promoted China's 
economic construction and development.According the fact that traditional energy sources is non-
renewable and the damage to the natural environment. Therefore, in order to take the way of sustainable 
development, the problem of how to reduce the carbon intensity of energy, promoting energy restructuring 
has been the concern of the society. 
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2. Analysis of China's current energy structure 
China has become a major country in energy production and the demand for energy with the economic 
development is continuous grow.According to China Statistical Yearbook,in 2009 China's total energy 
production is 2.74618 b illion tons, while the consumption has reached 3.06647 billion tons,so there is a 
gap between consumption and demand.Meanwhile,in China's total energy productions, coal and o il 
accounted for a large share, in which the percentage of coal was 70.4%, the oil is 17.9%, and natural gas 
accounted for only to 3.9%.While the hydro-power, nuclear power and Wind power is relatively slow 
growth and only accounted for 7.8% of total. Based on the above data,China's energy structure can be 
found showing the features that "coal is rich,oil is less and gas is moreless ," and "new energy 
shortage".After understanding data in the past (see Table 1),it's easily to see that the features of the energy 
structure in China last long. 
Table 1  since 1995 the change of energy structure 
Energy Type / Year 1995 2000 2005 2006 2007 2008 2009 
Coal (%) 75.3 73.2 77.6 77.8 77.7 76.8 77.3 
Crude oil (%) 16.6 17.2 12.0 113 10.8 10.5 9.9 
Natural gas 1.9 2.7 3.0 3.4 3.7 4.1 4.1 
Hydropower, 
nuclearpower and wind 
power (%) 
6.2 6.9 7.4 7.5 7.8 8.6 8.1 
Source: According to the "2010 China Statistical Yearbook". 
According to the geographical conditions,our country contains a wealth of natural gas and oil 
resources.In 2009,the basic reserve of China's major energy is:the coal has 318.96 billion tons,the 
petroleum has 29,491.98 billion tons,and the natural gas has 3.70742 trillion cubic meters.As the statistics 
show,the amount of energy is large, but the amount per capita is low.And the distribution of resources has 
obvious provincial characteristics: the coal resources in south is more less than north; The oil is relatively 
scarce, and most is land-based reservoir;The natural gas is has great potential but little developed. 
At present, China is very  concerned for the development o f renewable energy, and  according to the 
preliminary resource evaluation, China's renewable energy which have resource potential, and bright 
prospects including hydro power, biomass, wind and solar energy .Especially, water has become an 
important component of the electric power industry.In 2008,the hydroelectricity has reached 585.19 
billion watts per hour, accounting for 16.9% of total electricity production, which made a significant 
contribution to improve energy structure, protect the environment and promote economic development. In 
contrast, despite the wind power,solar power and other forms of power generation are corners and focused 
on the development, but the affections are minimal for China's energy structure in the current stage.So,it's 
clearly unrealisticwant to ach ieve energy transformation in a short time. If we can ad just the energy 
structure from the supply and demand , would it can speed up the pace of energy transformat ion?   Next  
the paper will analyze the feasibility and give suggestions in accordance with the development trend of 
China's energy proposals. 
3. Analysis of  China's energy market: supply and demand 
3.1. analysis of traditional energy 
China's demand for energy is growing and showing the status of shortage in long -term(see Table 
2),which requires a lot by buying from outside, especially the oil imports, much higher than other major 
energy and growing rapidly: from 171.632 million tons in 2005 grow to 230,155,000 tons in three years, 
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reflecting the domestic supply of oil is not enough, so the large amount of imports make China become 
the main import country of oil. 
Table 2  Energy's supply and demand statistical data from1995 to 2009   
Unit: million tons of standard coal 
Year 1995 2000 2005 2006 2007 2008 2009 
Total energy 
production 
129,034 135,048 216,219 232,167 247,279 260,552 274,618 
Total energy 
consumption 
131,176 145,531 235,997 258,676 280,508 291,448 306,647 
Source: According to the "2010 China Statistical Yearbook" . 
At present China's major oil import ing countries including Saudi Arab ia, Russia, Iran and other 
countries. The sources places are involved in the Middle East, Africa and Europe.The distribution showed 
the trait o f d iversification, but it's also has the trend of certain concentration.In the Middle East, Saudi 
Arabia has the growing share:the export  is 338,600 tons in 1995,which is on ly 1.95% of total.In 2000, 
Saudi exports crude oil to China has reached 5.73 million tons, accounting for 8.1% of the share, and 
became No. 4. In 2002, it exported 11.39 million tons to China,which accounted for 16.4% of China's 
crude oil imports and became the first exported country.Since then, the Saudi ranked in  the top source 
countries for a long t ime and got a growing gap over other countries.In 2009, 41.95 million tons of crude 
oil from Saudi Arab ia accounting for 20.6% of total crude oil imports, which is increased by 15.4% than 
2008's output ,while in Iran, who is ranked second and accounted for 11.4% of total imports.All in  all, 
regardless of whether its huge export potential or the amount of difference with other countries in 
export ,the Saudi's position of export in China is hard to charge in recent time.And the Middle East also 
reached 47.8% in  total imports. Then the Africa, regarded Angola and Sudan as the main  importing 
countries and the share of export in 2009 reached 15.8% and 6.0%.The area's  portion is similar with 
Middle East, reaching 30.1% of total.In Europe,China took Russia as the main oil -import ing countries, 
and its share is 7.5% of total.Therefore,at present, China's mainly importers for oil concentrated in Saudi 
Arabia, Iran, Angola, Sudan and the Russian. 
The large number of imports ensured that demand for oil in China, but as what other oil import nations 
seek to, our nation also need to ensure the sources of import is mult iple,that can we safeguard the security 
of supply.Nowadays, China depends the Middle East too much in oil-exporting, so that the exporters 
influence China's crude oil supply greatly by using crude oil price Especially Iran, Sudan and other 
countries where there are natural disasters, political turmoil and other ris ks, will be the obstructions on 
China's oil imports.In addition, with the soaring crude oil prices in recent years, the trend of monopoly of 
exporter in crude oil has been more and more severe.As a result, China had to be enslaved to the price,and 
had to pay more for imported oil and oil products in foreign exchange.All o f them are worth to merit 
attention.But it's not all bad for high oil prices. Though the high oil price jeopardizes our country's 
economic interests, it will make our country accelerate the development of renewable energy and 
alternative fuels for improving energy efficiency, which can accelerate the transformation of energy 
structure. 
China's coal can keep an basic balance between production and demand, but there is still a gap which 
has been relatively stable for a time.Moreover, China's exports part of coal.There are two reasons: on the 
one hand the coal's reserve is large, and coal exports can increase the national income and has played a 
positive role on promoting economic development. On  the other hand, China adopted the policies of 
export tax refund system to encourage the export of coal,which makes Chinese coal have a greater 
competitive edge in the international market.Therefore,from early 90s to2000, China's export of coal 
continue to increase (see Table 3). After that in fluenced by the reduction of export tax refund, the 
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execution of control policies fo r basic resource export and the revaluation of RMB, in part icular the 
implementation of canceled coal export tax rebate policy which has been taken for nearly ten years at 
September 15, 2006 and then began to levy the export tariffs at 5%.  China's coal exports dropped 
significantly since 2005.The catastrophic policy changes make the volume of coal enterprises's export 
continue to shrink. At the same time,the increasing domestic demand also makes the volume less. 
Table 3  The volume of import and export of coal in China from 1980 to 2008 
Year 1985 1990 1995 2000 2001 2002 
Exports 777.0 1729.0 2861.7 55055.0 9012.0 8384.0 
Imports 230.7 200.3 163.5 217.9 266.0 1125.7 
Year 2003 2004 2005 2006 2007 2008 
Export 9402.9 8666.4 7172.4 6327.3 5317.0 4543.0 
Import 1109.8 1861.4 2617.1 3810.5 5101.6 4034.1 
Source: According to the "China Energy Statistical Yearbook 2009" to arrange. 
Obviously, with the reduction in exports, the volume of import is steadily increasing.And it has been 
reached the basic balance between imports and exports since from 2007.With the rise in imports, China 
getting more dependent on foreign energy.There are also two primary reasons. Firstly, China's policy for 
import and export policy has changed a lot: the Ministry of Finance announced that impose the export of 
5% on coal from November 1st 2006,and then decided to abolished import tariffs on coal at June 1, 2007. 
So the cost of import ing coal is lower, fu rther stimulat ing the init iative for domestic enterprises to use 
imported coal.Secondly, the international prices of coal in 2009 is cheaper than in 2008, and according to 
the demand curve, we can got the conclusion that when prices fall, the demand will rise. So the amount of 
import picked up noticeably . 
In order to examine the impact of tariff policy and changes on the international market to China's 
exports and imports of coal, the paper chose the supply and demand model under the influence of export 
subsidies to explain.As a coal's production and consumption country, the volume of import and export in 
China has got the attention of the world.Above all,the volume of export is large enough to be classed as 
Oil-exporting countries, so China has great influence on the p rice of international market.Based on the 
considerations,the analysis of the model can be obtained. (Figure 1) 
 
 
 
 
 
 
 
 
 
Figure 1   The domestic demand and supply model under the influence of tariff 
When China is export-oriented, it devoted major efforts to export subsidies and import tariffs, which 
lead to the low cost for export, and enterprises have more power to export. So the volume of export is 
large. A lso, because China is a major exporter, it has a great in fluence on the price in international market 
(PW) , so the international market is over-supply situation in this time , and the price of coal (PW ')fell.  
After abolished the import tariffs and lower the export subsidies, Chinese enterprises no longer have the 
advantage on the price of export.In contrastˈwithout the import tariffs makes the cost of import 
decreased a lot, thus the volume of exports dropped and imports rise. And the domestic supply curve 
moved from S0 to S. Because the import of coal is  not large enough, so our country can only accept the 
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price in international market. While the international price is low in  2009, and it promote China to import 
the coal source more. 
Through the above analysis, we can see that the oil and coal is still in  a very important position in 
current energy structure. Because of the dependence on external supply is increased, so the international 
market  and exporting countries have a great impact both on supply and demand. Those will weaken 
China's right of speech on the international energy market,so it'll lead the process of transformation of 
China's energy structure in profile. 
3.2.  analysis of China's renewable energy 
The renewable energy in China has great potential in development, but its proportion in the current 
China's energy structure is small. So it 's too early to use of renewable energy as energy supply 
daily.There are the following reasons: 
First, the technical level is low., and  the direct consequence due to lack of technologies is that the 
energy conversion is not efficient.Since 1980,the conversion efficiency of coke and oil refin ing in China 
has remained at 90%, and the hydro-power, nuclear power and wind power's conversion rate is 
only41.04% at 2008,which is far lower than the traditional energy sources  , so it isn't efficient enough to 
put into routine use now.In  addition, lack of technology makes the h igh cost of renewable energy,such as 
the solar electrical energy generation.Solar power is cornered by its clean, efficient and renewable, but the 
parts in that power system required h igh purity polysilicon as raw material, and the higher purity the 
higher conversion efficiency and the longer tenure of use.Nowadays, in  China most of companies' 
technology on polysilicon refin ing can not meet the purity requirements, so they have to rely on the 
imported high purity polysilicon as raw materials.The polysilicon material cost most of the whole 
photovoltaic power generation, almost reachs 37% of the cost of grid -connected photovoltaic power 
generation system, so the cost of polysilicon plays a vital role of total coat.In recent years, the price of 
polysilicon have also increased to a certain degree, while the demand is increasing too. So the cost of 
power generation will increase more.However the cost issue is a major obstacle precisely to promote 
renewable energy, making it losts of the economic competitiveness. So the renewable energy has not been 
promoted, and can't used widely in industrial production and real life, that why its power is small to 
change the energy structure. 
Second, the market is so small and lack of development mechanis m and protection.The renewable 
energy exists only in a weak, non-determin istic market at the moment in China.Though after years of 
construction and development, the hydroelectric power stations and solar water heaters have formed the 
relatively mature markets,the markets are not large compared with the renewable energy's potential for 
resource development.To ulteriorly expand the market, it's necessary to reduce the cost, which in turn 
need to raise the technical level.On the contrary, only the mature market can make renewable energy have 
higher reliability and lower cost in the development process.However, as there is a phenomenon that the 
good and bad are intermingled in the solar water heater market , lack of competitiveness can't ensure the 
quality of renewable energy, and also hurt the development of renewable energy.With the large number of 
outstanding overseas enterprises get into the domestic market, Chinese enterprises' drawback will 
inevitably further reduce the demand, creating a vicious cycle. 
On the whole, the applicat ion of hydro-power is relatively well-run at this stage,it accounted 16.8% of 
total generating capacity at 2008.By the end of August 2010, the total insta lled capacity of hydropower 
exceeded 200 million kW , ranking first in the world. The hydro-power plays an increasingly prominent 
role to adjust our current energy supply structure.While,in the view of the fact that other renewable 
energy sources have the problem of external dependence or market,so they have little demand and 
obstacles on the popularizing process. 
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4. Related suggestions on China's energy development 
4.1. upholding the guidelines of optimizing the energy structure, improving the development and 
utilization of new energy 
Although China's energy structure can not be thoroughly improved in short -term, from long-term and 
global perspective, the energy structure's transformation from the trad itional energy o f non-
renewable,heavy pollution to the new energy of low-carbon, renewable and clean is 
overwhelming.Therefore, it 's essential to increase the investment of capital and technology to the 
renewable energy, especially clean and renewable energy, and then promote its development and progress, 
expanding the proportion that new energy used in the energy consumption structure gradually, so that 
they can get into economic construction and daily life as soon as possible. 
4.2. emphasis on  the energy efficiency and environmental issues 
At this stage, most of the energy used is the non-renewable energy sources, if we could increase the 
efficiency that would save a lot, so that providing more help to China's economic construction and 
enough time to China's energy structure transformat ion. Moreover, both the traditional energy and 
renewable energy, the government should be concerned about their impact on the environment when 
utilizat ion and development.It 's important to implement the environmental monitoring on every aspect on 
production, controlling the pollutant-emission during the progress. 
4.3 strengthen the government's macro-control efforts to ensure energy security 
The use and development of energy is inseparable with the government's guidance. With the coal and 
oil's volume of imports gradually increased, the external dependence is more severe, so the government 
needs to make proper adjustments for the national policies on import and export to ensure energy security 
and the right of speech in the international energy market. Apart of that, the government also need to 
strengthen the executive effo rt to encourage Chinese enterprises change to be low energy consumption, 
high efficiency and environmentally friendly, so that making contributions to the transformation of 
China's energy structure. 
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